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Objective: The Department of Health is reviewing the effectiveness of accident and emergency (A&E)
departments. This study aimed to compare health and economic effects of physiotherapy initial assessment
and management with routine practice in an A&E department.
Methods: Randomised controlled trial and cost and consequences study. Patients presenting at A&E were
eligible if suspected at triage to have soft tissue injury without fracture. The efficacy end point was ‘‘days to
return to usual activities’’. Secondary end points included patient satisfaction with their care and further
health outcomes and cost data.
Results: 766 of 844 (915) patients were randomised. The median days before return to usual activities
(available for 73% of those randomised) was greater in the physiotherapist group (41 days compared with
28.5 days; hazard ratio 0.85 p=0.071). The physiotherapy group expressed greater satisfaction with
their A&E care (on a scale of 1 to 5, median was 4.2 compared with 4.0, p,0.001), were more likely to
be given advice and reassurance, and more likely to be provided with aids and appliances. Costs were the
same between the two arms.
Conclusion: There is evidence that physiotherapy leads to a prolonged time before patients return to usual
activities. This study shows no clear danger from physiotherapy intervention and long term outcomes may
be different but given these findings, a best estimate is that introducing physiotherapist assessment will
increase costs to the health service and society. Routine care should continue be provided unless there is
some reason why it is not feasible to do so and an alternative must be found.

T
he Department of Health1 is reviewing the effectiveness
of accident and emergency (A&E) services. Proposed
solutions have included streaming of patients to the most

appropriate care and breaking down the barriers between
professional groups.2

Recent studies have examined the scope for professions not
usually employed in A&E departments to assess and plan the
needs of some patients. Some musculoskeletal conditions
presenting in A&E are suitable for physiotherapy assessment
but may be missed.3–5 Early physiotherapy involvement in
A&E may be positively beneficial clinically with potential
to reduce referrals to review clinics and other services6

and Bakewell (unpublished data). To date, no randomised
controlled study has been undertaken to investigate this.
This study aimed to compare the clinical effectiveness

and costs of two alternative assessment routes for patients
presenting with musculoskeletal problems to an A&E depart-
ment. The objectives were to establish whether, on a range
of outcomes, there was any clinically significant difference
between assessment and management by physiotherapists
and routine assessment and management of musculo-
skeletal problems and to assess the comparative costs of the
alternative approaches to care.

METHODS
Design
A randomised controlled trial and economic evaluation was
conducted. The trial was designed as a non-inferiority trial
in which the null hypothesis is of inferiority of outcome for
one group. It would be assumed that the physiotherapy

intervention was inferior and therefore not to be recom-
mended unless there was positive evidence to the contrary.
Unlike the traditional approach, this type of trial does not
demand superiority but that the new intervention is at least
as good. Thus we were supposing that effectiveness may not
be improved but that the new intervention is no worse and
comes at a benefit in cost. A small pilot study of 15 patients
who would have been eligible for the study was carried out
before the main study to establish variation in times taken to
return to usual activities. Using the ‘‘time to return to usual
activities’’ as the primary outcome measure for return to
function, the following assumptions were made: ‘‘time to
return to usual activity’’ was considered equivalent if the
mean times for each arm were within one week; the standard
deviation of this measure was four weeks. Non-inferiority
would be claimed if the lower limit of a 95% confidence
interval for the difference in mean time to return to usual
activities did not fall below one week in favour of the control
group—that is, above the difference considered to be the
minimum clinical relevant difference. Fixing the probability
of type I and type II errors at 0.025 and 0.1 respectively, with
an estimated standard deviation of four weeks and allowing
for 10% loss to follow up gave 375 subjects to be recruited in
each arm.
The study took place between October 2001 and December

2002 in a large district hospital A&E department serving a
wide catchment area. The hospital A&E department moved to
a new site during the recruitment period. Two superintendent
III grade physiotherapists, were deployed to work day time
shifts in A&E for this project. Patients, admitted during
the periods when the physiotherapists were on duty, were
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assessed at triage as having relevant musculoskeletal condi-
tions. A randomisation list was blocked in block length of 6.
Group assignment was provided in sealed envelopes either to
the intervention group, receiving initial assessment and
management by a physiotherapist, or to the control group
who received routine A&E assessment and management as
determined by the doctor/emergency nurse practitioner. The
triage nurse assigned patients into one of five groups
currently used to prioritise patient care7 8 ranging from T1
(emergency requiring immediate specialist medical assess-
ment) to T5 (non-urgent). Patients diagnosed as suffering
from musculoskeletal conditions in categories T3, 4, or 5 were
eligible for the trial. This included: acute strains and sprains
of spine, shoulder, elbows, wrists, hands, hips, knees, ankles,
feet, soft tissue injuries, cervical, thoracic and lumbar
whiplash injury, torticollis, rotator cuff injuries. Patients
were excluded from the trial if they were triaged to categories
1 or 2, or had infections, open wounds, eye problems, foreign
bodies, poisonings, were under 18 years of age, had spinal-
neurological injuries, suspected fractures or dislocations, or
conditions that required immediate pain relief or presented
outside physiotherapists’ normal working hours. Eligible
patients were invited to join the trial. Those who consented
were assigned to one arm of the study by the triage nurse, via
block randomisation in sealed opaque envelopes. The design
of this study carefully preserved the integrity of the waiting
list, and all patient notes remained at the same point in the
waiting pile so as not to unduly disadvantage those patients
in other triage grades, those who did not join the study, or
those patients who were not allocated to the physiotherapist
arm of the trial. The trial physiotherapists were able to
request radiographs as necessary. Prescriptions for analgesia
required by the physiotherapists were made via the medical
staff in line with current practice. Baseline clinical and
demographic measurements were taken after patient con-
sent, before randomisation, by a trials coordinator blind to
the triage allocation. These comprised a set of self completion
questionnaires to provide secondary outcome measures of
patient satisfaction, quality of life, self reported return to
usual activity, self reported function, and pain levels. Scores
included: EuroQoL for quality of life,9 which provided a
weighted health index (range 1 to–0.59) and a self rated
‘‘thermometer’’ (range 0 to 100) to assess health status
(higher scores denoting greater wellbeing); the health
assessment questionnaire (range 0 to 3, lower scores
indicating better physical functioning),10 a visual analogue

scale for pain levels (range 0 to 100, lower scores indicating
less pain).11 Measures were repeated at three months and six
months from randomisation using a postal questionnaire.
Intensive efforts were made to ensure maximum response at
each stage of follow up. Early responses were entered into a
lottery for a small sum of money. Reminders with further
questionnaires were sent to those who did not respond at
three and six weeks for each measure and telephone follow
up was attempted thereafter. Patients used an ‘‘events
diary’’12 to record their use of health services and a pre-paid
postcard to report the point of returning to usual activity. An
additional outcome measure of patient satisfaction was
made, after assessment and before management, using five
questions scored on a five point Likert scale drawn from
Goldstein’s instrument.13

The economic evaluation was designed to compare costs
and consequences for the two policies of care from health
service provider, purchaser, and patient perspective. Data
were collected on use of health and social services, at initial
treatment and at follow up. Level of use of health and social
services by patients and personal costs was collected using a
self completed questionnaire developed by the research-
ers.14 15 Patients completed the questionnaire at three months
and six months using the events diary as an aide memoire.
There were three main resource categories: health and social
care in the acute hospital and community, personal out of
pocket expenses, and lost production to society. Unit costs for
resources used were based on available sources and from
local health service administrators. Costs are given at 2001/
2002 prices, adjusted using the NHS pay and price inflation
index.16

Ethics approval
The study was approved by the district ethics committee and
the research governance committee. All participants gave
their written informed consent.

Analysis
Analysis was based on the intention to treat principle—that
is, participants were analysed according to the group to
which they were randomised rather than the service they

Eligible: 844

Consented and randomised: 766 (90.8%)

Routine care: n = 384

Not seen: 3 (2 RUA
available)

RUA available: 280 (72.9%)
(21 censored)

Satisfaction data: 303
(78.9%)

Three month data: 209 (54.4%)
Six month data: 179 (46.6%)

Physiotherapist arm: n = 382

Not seen: 1 (2 RUA
available)

RUA available: 278 (72.8%)
(27 censored)

Satisfaction data: 306
(80.1%)

Three month data: 207 (54.2%)
Six month data: 198 (50.5%)

Figure 1 Patient flow.

Table 1 Patient characteristics at baseline, by
randomisation group

Doctor
(n = 384)

Physiotherapist
(n = 382)

Age (y)
Mean (SD) 40.0 (16.4) 38.7 (16.1)
Range 18 to 84 18 to 90
Sex, number (%)
Male 211 (55.0) 232 (60.7)
Female 173 (45.0) 150 (39.3)
Main activity, number (%)
Employed/self employed 282 (73.4) 272 (71.2)
Retired 45 (11.7) 45 (11.8)
Housework 23 (6.0) 21 (5.5)
Student 17 (4.4) 26 (6.8)
Seeking work 8 (2.1) 6 (1.6)
Other 7 (1.8) 5 (1.3)
Missing* 2 (0.5) 7 (1.8)
Education beyond minimum
leaving age, number (%)
Yes 208 (54.2) 213 (55.8)
No 172 (44.8) 165 (43.2)
Missing* 4 (1.0) 4 (1.0)
Experienced serious illness
yourself, number (%)
Yes 63 (16.4) 66 (17.3)
No 280 (72.9) 267 (69.9)
Missing* 41 (10.7) 49 (12.8)

*Not answered or incomprehensible.
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actually received. It was intended to analyse the primary
outcome as normally distributed, with inferences based upon
the mean, using a t test and associated confidence intervals
(the latter to assess non-inferiority). However, the distribu-
tion was extremely right skewed and for a number of patients
was right censored (that is, by a certain date the participants
were known to still not have returned to usual activities).
‘‘Time to event’’ statistical techniques are commonly used
methods for analysing censored, right skewed data, therefore,
it was decided to use the median value and to use a log-rank
test and a confidence interval based upon the difference in
median times.17 Inference for secondary outcomes was based
upon the median (using a Wilcoxon-Mann-Whitney test) as
the distributions of the variables did not appear appropriately
modelled by a normal distribution. Confidence intervals were
based upon the median difference.17

The distribution of costs was highly skewed. However,
following recent recommendations,18 the differences in costs
were expressed as means. Inferences were drawn based upon
bootstrapped confidence intervals constructed from re-
sampling the data 1000 times. Sensitivity of the cost results
was planned to consider the robustness of the cost effective-
ness results for particular subgroups of patients such as
injury type, age, severity of injury, and assumptions about
costs. In the event that the outcomes were equivalent, the
economic study would be a cost minimisation analysis.

RESULTS
Altogether 844 patients were eligible for the study. A total of
766 (91%) agreed to participate and were randomised to
either arm (fig 1). Three patients in the routine care arm and
one in the physiotherapy arm left A&E before receiving any
treatment. For one of these the date of return to usual
activities was unknown. Thirty five (9.2%) randomised to the
physiotherapy arm were diagnosed with fracture after initial
assessment therefore received routine care although staying
within their allocated group and therefore analysed as
randomised (fig 1).
The date of return to usual activities was returned by 280

(21 censored) and 278 (27 censored) subjects, in the routine
care and physiotherapy arms respectively (about 73% in each
arm). Data on satisfaction with treatment were available for

280 and 278 respectively (roughly 80% in each arm).
Additional follow up information was returned by 209 and
207 patients (about 54% of each arm) at three months, and
by 179 and 193 (about 48% of each arm) at six months.
The two groups were similar at baseline (table 1) and

presented with similar injuries (table 2). With respect to
treatment (table 3) patients in the physiotherapist arm were
more likely to be provided with advice and given reassurance;
prescriptions and advice for non-steroidal anti-inflammatory
drugs/analgesia were lower; and patients were more likely to
be given aids and appliances.
The median time for return to usual activities was greater

in the physiotherapist arm than the routine care arm by
12.5 days (95% CI: 0.4 to 25.6 days), which was near
significance at the 5% level (p=0.071, log-rank test)
(table 4). There was little difference between the two arms
with respect to time to return to work, with a median of
seven and eight days for the routine care and physiotherapist
arms respectively (95% CI:–3.0 to 1.0 days), which was not
significant (p=0.402, Wilcoxon-Mann-Whitney test).
A statistically significant difference was found for each of

the questions on satisfaction with care and for the average
score of all five questions (table 4). In the routine treatment
arm 74% expressed satisfaction with services compared with
89% in the physiotherapy arm (difference=15%, 95% CI: 9%
to 21%, p,0.0001). These proportions differed by age but not
sex: in the younger age group (below 40 years old) 69% and
89% expressed satisfaction in the routine and physiotherapy
arms respectively, compared with 80% and 89% in the older
age group.
At three months there was little difference between the

two groups with respect to the EuroQol or self reported pain
scale. There was a significant difference between the two
groups with respect to HAQ scores (p=0.047, Wilcoxon-
Mann-Whitney test) with lower scores in the routine care
arm. At six months there were no significant, or near
significant differences between the HAQ scores, self reported
pain scores, or EuroQol (table 5).

Economic results
A&E service costs did not differ significantly between the
groups (difference in mean costs shows a reduction of £1.33
95% CI 2£1.96 to +£4.49) (table 6). Total health sector costs

Table 2 Type and site of injury, by randomisation group

Routine care
(n = 384)

Physiotherapist
(n = 382)

Type of injury
Sports injury 63 (16.4) 76 (19.9)
Trip or fall 175 (45.6) 169 (44.2)
Assault 9 (2.3) 7 (1.8)
RTA 42 (10.9) 21 (5.5)
Other 95 (24.7) 109 (28.5)
Time of injury before arrival
(h)
0 to 5 133 (34.6) 132 (34.6)
6 to 11 19 (5.0) 13 (3.4)
12 to 23 98 (25.5) 107 (28.0)
24 to 47 43 (11.2) 39 (10.2)
48+ 91 (23.7) 91 (23.8)
Site of injury
Head and neck 27 (7.0) 22 (5.8)
Shoulder, scapula/clavicle 30 (7.8) 28 (7.3)
Upper limb 120 (31.3) 110 (28.8)
Thoracic spine and ribs 8 (2.0) 7 (1.8)
Lumbar/sacral spine 14 (3.6) 21 (5.5)
Pelvis, buttocks, and hips 5 (1.3) 6 (1.6)
Lower limb 192 (50.0) 206 (53.9)
Self rated pain score
Mean (SD) 56.1 (22.6) 55.4 (21.9)
Range 0 to 100 1 to 100

Table 3 Treatments received, by randomisation group

Doctor
(n = 384)

Physiotherapist
(n = 382)

Treatment* number (%)
Advice/reassurance 232 (60.4) 337 (88.2)
Discharge GP with information 22 ( 5.7) 4 (0.1)
Discharge GP with plan 18 ( 4.7) 17 (4.5)
Referral to A&E doctor 0 31 (8.1)
Prescription/advise for NSAIDs/
analgesia

97(25.3) 23(6.0)

Referral for orthopaedic
assessment

9 (2.3) 9 (2.4)

Referral to review clinic 34 (8.9) 39 (10.2)
One off physiotherapy 0 5 (1.3)
Referral for physiotherapy 8 (2.1) 47 (12.3)
Plaster room 26 (6.8) 24 (6.3)
Referral to other specialty 3 ( 0.8) 3 ( 0.8)
Futura splint 16 (4.2) 22 ( 5.8)
Tubigrip 84 (21.9) 125 (32.7)
Soft collar 2 (0.5) 4 (1.0)
Crutches 28 (7.3) 81 (21.2)
Sling 19 (4.9) 38 (9.9)
Collar and cuff 6 (1.5) 5 (1.3)
Thumb spica 4 (1.0) 13 (3.4)
Fracture clinic referral 57 (14.8) 60 (15.7)

*More than one treatment per patient.
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were not statistically significantly different, but were higher
in the physiotherapy arm. Social services costs were
negligible in both arms.
Although overall costs are not different, there are some

differences in use of service patterns. There were differences
in treatments such as prescriptions (higher in the routine
arm), referral to other professionals, and ordering of
equipment (higher in the physiotherapy arm). This is
reflected in the differences in hospital and community health
costs shown in table 6. The different length of time taken to
return to usual activities may affect the amount of extra help
paid for and the ability to return to paid work. However,
return to paid work was not significantly different between
the two arms of the trial, and therefore lost production costs
are not significantly different.
Total reported costs were dominated by A&E department

costs to which salary costs are a contributor. Changing the
rate of pay for physiotherapists from superintendent III to
senior 1 would reduce mean total A&E costs in the
physiotherapy arm to £92.24.

DISCUSSION
A randomised controlled trial and cost consequence study
was carried out with a sample of patients presenting at A&E
with soft tissue injury without fracture, with the primary
outcome measure ‘‘time taken to return to usual activities’’.
There is weak evidence that physiotherapist assessment and
management leads to a prolonged time before patient’s
return to normal activities.
The demographic characteristics of the two groups at study

baseline were broadly similar as were baseline data on

patient’s presenting injury with the exception of clinical
diagnosis. Patients randomised to the physiotherapist arm
were more likely to be categorised to inflammation, cellulitis,
effusion, bursitis, tendonitis, tenosynovitis. This is likely to
reflect a difference in diagnostic style of physiotherapists and
doctors rather than disparity in injury type.
We were unable to gain ethical approval to collect data

from those patients who were eligible and asked to
participate but declined. The response rate for the three and
six month follow up measures, despite a rigorous reminder
system, were disappointing. This should be considered within
the context of the characteristics of this acute patient
population. Many fall into a young, mobile group of patients
who change jobs and home addresses or embark on
international travel without leaving follow up contacts. In
addition several subjects were many miles away from home
at the point of injury, and on their return to home this study
may not have retained their interest.
Return to usual activities took longer for physiotherapy

patients although the statistical evidence is weak (p=0.07).
However, it is important to remember that the study was set
up as a non-inferiority study and there is, under our
definition, no evidence of non-inferiority—that is, no
evidence to suggest that, with respect to the primary outcome
chosen, physiotherapists are equivalent to, or better than,
routine care. The physiotherapists may have shown over-
caution in this new setting, in the short term,19 20 and in this
study design the physiotherapists worked at less pressure
than other A&E staff, allowing more time for consultation
and providing further cautionary advice. From those
responses received, patients also took longer to return to
work but not significantly. The inclusion of production loss in
health economic evaluation is controversial.21 22 In the UK,
health technology advice by the National Institute of Clinical
Excellence does not include this aspect, however, it can be an
important aspect of social cost. How production loss should
be measured is also controversial, and many have rejected the
valuation of paid working time because it fails to count
unpaid productive activity (such as voluntary work, parent-
ing, housekeeping, or caring for people with disabilities). We
should therefore be cautious about concluding that more
time lost from paid work (as observed in this study) is an
overall social loss (although it would be reasonable to
suppose that people who are signed off sick from work are
not fit to work unpaid either). Levels of recurrence and
repeated injury were only measured within a six month
follow up period, which may be too short an interval to
ascertain fully the incidence of repeated treatment and work
absence associated with some musculoskeletal conditions
with a known high incidence of recurrent injury, for example
low back pain.23 However, there is a loss to the formal

Table 4 Efficacy analysis, by randomisation group

Routine care
(n = 384)

Physiotherapist
(n = 382) Significance* 95% CI�

Time to return to usual activities
(days)
Number (number censored) 280 (21) 278 (27)
Median (IQR) 28.5 (48.0) 41.0 (56.0) p = 0.071 0.41 to 22.0
Range 0 to 257.0 0 to 321.0

Number 146 150
Median (IQR) 7.0 (23.0) 8.0 (33.0) p = 0.403 –3.0 to 1.0
Range 0 to 197.0 0 to 169.0

Average score
Number 303 306 p,0.001 4.0 to –2.0
Median (IQR) 4.0 (1.0) 4.2 (0.8)

*Log-rank test for return to usual activities. �Confidence intervals for the median difference.

Table 5 Quality of life indicators at baseline by
randomisation group

Doctor
(n = 384)

Physiotherapist
(n = 382)

HAQ disability index, (n = 755)
Mean (SD) 0.22 (0.43) 0.29 (0.54)
Range 0 to 2.38 0 to 2.75
Self rated health score
(thermometer), (n = 754)
Mean (SD) 77.7 (17.8) 74.7 (18.8)
Range 19 to 100 20 to 100
Self rated pain score, (n = 760)
Mean (SD) 56.1 (22.6) 55.4 (21.9)
Range 0 to 100 1 to 100
EQ-5D index score, (n = 697)*
Mean (SD) 0.47 (0.3) 0.45 (0.3)
Range –0.59 to 1.0 –0.43 to 1.0
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economic sector, and from this viewpoint, this physiothera-
pist intervention does not look like a ‘‘best buy’’ for
employers.
Trial physiotherapists were employed at a higher grade

than may be usual for comparable work in a number of
other hospitals now subject to considerable variability
under the NHS modernisation initiative. If skills required
could be provided by a well qualified senior 1 specialist with
consultant physiotherapist support, a sensitivity analysis
indicated that cost savings could be made, but there might
also be an effect on practice of less experienced staff.
The mean costs within the A&E service for the intervention

were lower for the intervention group but they used more
health care and had higher out of pocket costs after discharge
from A&E and so overall healthcare costs and personal costs
were likely to be increased by the intervention. Personal costs
were almost double in the physiotherapy arm but not
significant because this was a very skew variable with most
patients having zero costs. The mean cost therefore is not
representative of the whole group in each arm. Median costs
are zero in both arms. Lost production costs based on days
lost from paid work are not different: higher costs recorded
for the physiotherapist arm were largely related to provision
of appliances and equipment not usually issued in a hospital
context. Although confidence intervals are wide, our best
estimate is that physiotherapist management is more
expensive and could possibly increase health services and
societal costs.
The small difference in health service costs would be

predictable given the large part made up by the fixed A&E
costs. Although it may confirm what clinicians would expect,
this would not necessarily predict that the difference in costs
between groups would occur outside A&E. Predicted savings
within A&E were not found because these physiotherapy
salaries are not very different from junior doctors, and the
physiotherapists spent more time with patients.
Physiotherapist assessment was associated with a statisti-

cally significant improvement in patient satisfaction. This is
of questionable importance given the high overall satisfaction
with both treatments, and it may be that patients were more
likely to consent to participate if they preferred the option of
physiotherapist assessment and to decline if they preferred

routine care. This small difference in patient satisfaction may
simply represent patient preference bias although does
suggest patients will accept and endorse physiotherapists,
who are legally autonomous practitioners with clinical skills
applicable to A&E.
Evaluation of aspects of the clinical effectiveness and cost

effectiveness of A&E initial assessment is an important part
of modernisation. This study contributes evidence concerning
a physiotherapy role. Findings show that patients in the
physiotherapy arm took some days longer to return to usual
activities. With hindsight, we chose the wrong outcome. Any
further conclusions based on other outcomes from the study
such as the value of time or EQ5D probability scores will now
generate new hypotheses that need further testing in similar
trials. These findings, based on data comparing randomised
groups, are quite powerful indicators as such, but they are
still chance observations as the trial was not designed
specifically with power to show the things we have observed.
In conclusion, there is some weak evidence that physio-

therapist assessment and management leads to a prolonged
time before patient’s return to usual activities. This study
shows no clear danger from physiotherapy intervention and
long term outcomes may be different. However, given these
findings, our best estimate is that introducing physiothera-
pist assessment will increase costs to the health service and
society. The most appropriate conclusion is therefore that we
should continue to provide routine care, unless there is some
reason why continuing with routine care is not feasible and
an alternative must be found.
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